
STANDARD OPERATING PROCEDURE FOR 
LOW-STRESS (Low Fl ow) I Ml NI MAL DRAWDOWN 

GROUND-WATER SAMPLE COLLECTION 

I NTRODUCTI ON 

The col I ect ion of "representative" water sampl es from wel I s i s 
nei t her st rai ght forward nor easi I y accompl i shed. Ground-water 
sample collection can be a source of variabi I ity through 
di ff erences i n sampl e personnel and t hei r i ndi vi dual sampl i ng 
procedures, the equi pment used, and ambi ent temporal vari abi I i t y 
i n subsurface and envi ronment al condi ti ons. Many si t e 
i nspect ions and remedi al i nvest i gat ions requi re the sampl i ng at 
ground-water moni tori ng wel I s wi t hi n a def i ned cri t eri on of data 
confidence or data qual it y, whi ch necessitates that the personnel 
collecting the samples are trained and aware of proper sample­
col I ect i on procedures. 

The purpose of t hi s standard operat i ng procedure (SOP) i s to 
provi de a met hod whi ch mi ni mi ze the amount of i mpact the purgi ng 
process has on the ground water chemi st ry duri ng sampl e 
collection and to minimize the volume of water that is being 
purged and di sposed. Thi s wi I I take pl ace by pl aci ng the pump 
i nt ake wi t hi n the screen i nt erval and by keepi ng the drawdown at 
a mi ni mal I evel (0. 33 feet) ( Pul s and Barcelona, 1996) unt i I the 
water quality parameters have stabi I ized and sample collection 
i s compl et e. The f I ow rate at whi ch the pump wi I I be operat i ng 
wi I I be depended upon both hydraul i c conduct i vi t y of the aqui fer 
and the drawdown with the goal of mi ni mi zi ng the drawdown. The 
f I ow rate from the pump duri ng purgi ng and sampl i ng wi I I be at a 
rate that wi I I not compromi se the i nt egri t y of the anal yt e that 
i s bei ng sampl ed. Thi s sampl i ng procedure may or may not provi de 
a discrete ground water sample at the location of the pump 
i nt ake. The f I ow of ground-water to the pump i nt ake wi I I be 
dependent on the di st ri but ion of the hydraul i c conductivity (K) 
of the aqui fer wi t hi n the screen i nt erval . I n order to mi ni mi ze 
the drawdown i n the moni tori ng wel I a I ow-f I ow rate must be 
ut i I i zed. Low-f I ow refers to the vel oci t y with whi ch water 
enters the pump intake from the surrounding formation in the 
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i mmedi ate vi ci nit y of the wel I screen. It does not necessari I y 
ref er to the f I ow rate of water di scharged at the surf ace, whi ch 
can be affected by f I ow regul at ors or rest ri ct i ans (Pul s and 
Barcelona, 1996). Thi s SOP was developed by the Superf und/ RCRA 
Ground Water Forum and draws from an USEPA' s Ground Water Issue 
Paper, Low-Fl ow (Mi ni mal Drawdown) Ground-Wat er Sampl i ng 
Procedure. by Robert W. Pul s and Mi chael J. Barcel ona. Al so, 
avai I able USEPA Regional SOPs regarding Low-Stress(Low 
Fl ow)Purgi ng and Sampl i ng were used for t hi s SOP. 

SCOPE AND APPLICATION 

Thi s SOP shoul d be used pri mari I y at moni tori ng wel I s whi ch have 
a screen or an open i nt erval with a I engt h of ten feet or I ess 
and can accept a sampling device which minimizes the disturbance 
to the aqui fer or the water col umn i n the wel I casi ng. The 
screen or open i nt erval shoul d have been opt i mal I y I ocat ed to 
i nt ercept an exi st i ng cont ami nant pl ume( s) or al ong f I owpat hs of 
pot ent i al cont ami nant rel eases. Knowl edge of t he cont ami nant 
di st ri but i on wi t hi n the screen i nt erval i s hi ghl y recommended and 
i s essent i al for the success of t hi s sampl i ng procedure. The 
ground-water samples which are collected using this procedure are 
acceptable for the analyses of ground-water contaminants which 
may be found at Superf und and RCRA cont ami nat i on si t es. The 
anal yt es may be vol at i I e, semi -vol at i I e organi c compounds, 
pest i ci des, PCBs, met al s and other i norgani c compounds. The 
screened i nt erval shoul d be I ocat ed wi t hi n the cont ami nant 
pl ume(s) and the pump intake should be placed at or near the 
known source of the cont ami nation wit hi n the screened i nt erval . 
I t i s cri ti cal to pl ace the pump i nt ake i n the exact I ocat i on or 
depth for each sampl i ng event. Thi s argues for the use of 
dedi cat ed, permanent I y i nst al I ed sampl i ng devi ces whenever 
possi bl e. If t hi s i s not possi bl e then the pl acement of the pump 
i nt ake shoul d be posi ti oned wi th a cal i brat ed sampl i ng pump hose 
sounded with a weighted-tape or usi ng a pre-measured hose. The 
pump intake should not be placed near the bottom of the screened 
i nt erval to avoid di st urbi ng any sedi ment that may have sett I ed 
at t he bot t om of t he wel I . 

Water-quality indicator parameters and water levels must be 
measured duri ng purgi ng, pri or to sampl e col I ect i on. 
St abi I i zat i on of the water qual i t y parameters as wel I as 
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moni tori ng water I evel s are a prerequi si t e to sampl e col I ect i on. 
The water-quality indicator parameters which are recommended 
i ncl ude the fol I owi ng: speci f i c el ect ri cal conductance, di ssol ved 
oxygen, t urbi di t y, oxidation-reduction potential , pH, and 
temperature. The I at t er two parameters are useful data, but are 
general I y i nsensi ti ve as purgi ng parameters. Oxi dat ion-reduction 
potent i al may not al ways be appropri ate st abi I i zat ion parameter, 
and wi I I depend on si t e-speci f i c condi ti ans. However, readi ngs 
should be recorded because of its value as a double check for 
oxi dat i on condi ti ans, and for fate and t ransport i ssues. 
Al so, when samples are col I ected for metals, semi -vol ati I e 
organic compounds, and pesticides every effort must be made to 
reduce turbidity to 10 NTUs or less (not just the stabi I ization 
of t urbi di t y) pri or to the col I ect i on of the water sampl e. I n 
addition to the measurement of the above parameters, depth to 
water must be measured duri ng purgi ng (U. S. Envi ronment al 
Prat ect ion Agency, 1995). 

Proper wel I construction, development and maintenance are 
essent i al for any ground-water sampl i ng procedure. Pri or to 
conduct i ng the f i el d work, i nf ormat i on on the canst ruct i on of the 
wel I and wel I devel opment shoul d be obt ai ned and that i nf ormat i on 
factored i nt o the site specif i c sampl i ng procedure. The attached 
Sampl i ng Checkl i st i s an exampl e of the type of i nf ormat ion that 
is useful . 

Stabi I ization of the water-quality indicator parameters is the 
cri t eri on for sampl e col I ect i on. But i f st abi I i zat i on i s not 
occurri ng and the procedure has been st ri ct I y fol I owed, then 
sample collection can take place once three (minimum) to six 
(maxi mum) casing volumes have been removed (Schul I er et al., 1981 
and U. S. En vi ronment al Prat ect i on Agency. , 1986; Wi I de et al . , 
1998; Gi bs and I mbri gi at ta. , 1990). The specif i c i nf ormat i on on 
what took place during purging must be recorded in the field 
notebook or in the ground-water sampling log. 

This SOP is not to be used where non-aqueous phase I iquids 
(i mmi sci bl e f I ui ds) are present in the monitoring wel I. 

EQUIPMENT 

I Dept h-t o-wat er measuri ng devi ce - An el ect roni c water-I evel 
i ndi cat or or st eel tape and chal k, wi th marked i nt erval s of 
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0. 01 f oat. I nt erf ace probe for det ermi nat i on of I i qui d 
products (NAPL) presence, if needed. 

~ St eel tape and wei ght - Used for measuri ng tot al depth of 
wel I . Lead wei ght shoul d not be used. 

~ Sampl i ng pump - Submersi bl e or bl adder pumps wi th adj ust abl e 
rate cont rol s are pref erred. Pumps are to be canst ruct ed of 
i nert mat eri al s, such as st ai nl ess st eel and t ef I on®. Pump 
types that are accept abl e i ncl ude gear and hel i cal dri ven, 
centrifugal (I ow-f I ow type) and ai r-act i vat ed pi st on. 
Adj ust abl e rate, peri st al ti c pump can be used when the depth 
to water i s 20 feet or I ess. 

~ Tubing - Teflon® or Teflon® Ii ned polyethylene tubing is 
pref erred when sampling for organic compounds. 
Polyethylene tubing can be used when sampling i norganics. 

~ Power Source - If a combustion type (gasoline or diesel -
dri ven) generator i s used, it must be pl aced downwi nd of the 
sampl i ng area. 

~ Fl ow measurement suppl i es - f I ow met er, graduated cyl i nder 
and a st op watch. 

~ Mui ti -Parameter met er wi th f I ow-t hrough-cel I - Thi s can be 
one i nst rument or more cont ai ned i n a f I ow-through eel I . 
The water-quality indicator parameters which must be 
monitored are pH, ORP/ EH, dissolved oxygen (DO), t urbi di t y, 
speci f i c conductance, and temperature. Turbi di t y readi ngs 
must be col I ect ed before the f I ow eel I because of the 
potent i al for sedi ment bui I dup whi ch can bi as the t urbi di t y 
measurements. Cal i brat i on f I ui ds for al I i nst rument s shoul d 
be NI ST-t raceabl e and there shoul d be enough for dai I y 
cal i brat i on through-out the sampl i ng event. The i nl et of 
the f I ow eel I must be I ocat ed near the bottom of the f I ow 
eel I and the out I et near the top. The si ze of the f I ow eel I 
shoul d be kept to a mi ni mum and a cl osed eel I i s pref erred. 
The flow eel I must not contain any air or gas bubbles when 
monitoring for the water-quality indicator parameters. 

~ Decant ami nat i on Suppl i es - I ncl udi ng a rel i abl e and 
documented source of di st i I I ed water and any sol vents (if 
used). Pressure sprayers, buckets or decant ami nation tubes 
for pumps, brushes and non-phosphate soap wi I I al so be 
needed. 

~ Sampl e bot t I es, sampl e preservat i on suppl i es, sampl e tags or 
I abel s and chai n of custody farms. 

~ Approved Fi el d Sampl i ng and Qual i t y Assurance Proj ect Pl an. 
~ Wei I canst ruct i on data, f i el d and water qual i t y data f ram 

the previ ous sampl i ng event. 
~ Wei I keys and map of wel I I ocat i ans. 
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~ Fi el d notebook, ground-water sampl i ng I ogs and cal cul at or. 
A suggested f i el d data sheet (ground-water sampl i ng record 
or ground-water sampling log) are provided in the 
at t achment . 

~ Fi I t rat i on equi pment , i f needed. An i n-1 i ne di sposabl e 
f i I ter is recommended. 

~ Pol yet hyl ene sheet i ng whi ch wi I I be pl aced on ground around 
the wel I head. 

~ Personal protect i ve equi pment speci f i ed i n the si t e Heal th 
and Safety Pl an. 

~ Ai r moni tori ng equi pment as specif i ed i n the Site Health and 
Safety Pl an. 

~ Tool box - Al I needed tool s for al I si t e equi pment used. 
~ A 55-gal I on drum or cont ai ner to cont ai n the purged water. 

Mat eri al s of canst ruct i on of the sampl i ng equi pment (bl adders, 
pumps, t ubi ng, and other equi pment that comes i n cont act wi th the 
sampl e) shoul d be I i mi t ed to st ai nl ess st eel , Tef I on®, gl ass and 
other i nert mat eri al . Thi s wi I I reduce the chance of the sampl i ng 
mat eri al s to al t er the ground-water where concent rat i ans of the 
si t e cont ami nant s are expected to be near the detect i on I i mi ts. 
The sample tubing diameter thickness should be maximized and the 
t ubi ng I engt h shoul d be mi ni mi zed so that the I ass of 
contaminants into and through the tubing wal Is may be reduced and 
the rate of st abi I i zat i on of ground-water parameters i s 
maxi mi zed. The tendency of organi cs to sorb i nt o and out of 
mat eri al makes the appropri ate sel ect ion of sampl e t ubi ng 
mat eri al cri ti cal for t race anal yses (Pohl mann and Al dui no, 1992; 
Parker and Ranney, 1998). 

PURGING AND SAMPLING PROCEDURES 

The following describes the purging and sampling procedures for 
the Low-St ress (Low Fl ow)/ Mi ni mal Drawdown met hod for the 
col leciion of ground-water samples. These procedures also 
descri be steps for dedi cat ed and non-dedi cat ed systems. 

Pre-Sampl i ng Act i vi ti es (Non-dedi cat ed and dedi cat ed system) 

1. Sampl i ng I ocat i ans must begi n at the moni tori ng wel I with the 
I east cont ami nat i on, general I y up-gradi ent or furthest f ram the 
site or suspected source. Then proceed syst emat i cal I y to the 
moni tori ng wel I s with the most cont ami nat ed ground water. 
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2. Check and record the condition of the moni tori ng wel I for 
damage or evidence of t amperi ng. Lay out pol yet hyl ene sheet i ng 
around the wel I to mi ni mi ze the I i kel i hood of cont ami nat i on of 
sampl i ng/ purgi ng equi pment from the soi I . Pl ace moni tori ng, 
purgi ng and sampl i ng equi pment on the sheet i ng. 

3. Uni ock wel I head. Record I ocat i on, ti me, date and 
appropriate information in a field logbook or on the ground-water 
sampl i ng I og (See attached ground-water sampl i ng record and 
ground-water sampl i ng I og as examples). 

4. Remove i nner casi ng cap. 

5. Mani tor the headspace of the moni tori ng wel I at the ri m of the 
casing for volatile organic compounds (VOC) with a Photo-
i oni zat i on detect or (Pl D) or Fl ame i oni zat i on detect or (Fl D), and 
record i n the I ogbook. If the exi st i ng moni tori ng wel I has a 
hi story of posi ti ve readi ngs of the headspace, then the sampl i ng 
must be conducted i n accordance wi th the Heal th and Safety Pl an. 

6. Measure the depth to water (water I evel must be measured to 
nearest 0. 01 feet ) rel at i ve to a reference measuri ng poi nt on the 
wel I casi ng wi th an el ect roni c water I evel i ndi cat or or st eel 
tape and record i n I ogbook or ground-water sampl i ng I og. If no 
reference poi nt i s found, measure rel at i ve to the top of the 
i nner casi ng, then mark that reference poi nt and note that 
I ocat i on i n the f i el d I ogbook. Record i nf ormat i on on depth to 
ground water i n the f i el d I ogbook or ground water sampl i ng I og. 
Measure the depth to water a second time to confirm initial 
measurement; measurement shoul d agree wi t hi n 0. 01 feet or re­
measure. 

7. Check the avai I abl e wel I i nf ormat ion or f i el d i nf ormat i on for 
the tot al depth of the moni tori ng wel I . Use the i nf ormat i on from 
the depth of water i n step si x and the tot al depth of the 
moni tori ng wel I to cal cul ate the vol ume of the water i n the 
moni tori ng wel I or the vol ume of one casi ng. Record i nf ormat i on 
i n f i el d I ogbook or ground-water sampl i ng I og. 

Purgi ng and Sampl i ng Act i vi ti es 

BA. Non-dedi cat ed system - Pl ace the pump and support equi pment 
at the wel I head and slowly lower the pump and tubing down into 
the moni tori ng wel I unt i I the I ocat i on of the pump i nt ake i s set 
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at a pre-det ermi ned I ocat i on wit hi n the screen i nt erval . The 
pl acement of t he pump i nt ake shoul d be posi t i oned wi t h a 
cal i brat ed sampl i ng pump hose, sounded wi th a wei ght ed-t ape, or 
usi ng a pre-measured hose. Ref er to the avai I abl e moni tori ng 
wel I i nf ormat i on to det ermi ne the depth and I engt h of the screen 
i nt erval . Measure the depth of the pump i nt ake whi I e I oweri ng 
the pump i nt o I ocat i on. Record pump I ocat ion i n f i el d I ogbook or 
groundwater sampl i ng I og. 

8B. Dedi cat ed system - Pump has al ready been i nst al I ed, ref er to 
the avai I abl e moni tori ng wel I i nf ormat i on and record the depth of 
the pump intake in the field logbook or ground-water sampling 
I og. 

9. Non-dedi cat ed system and dedi cat ed system - Measure the water 
I evel (water I evel must be measured to nearest 0. 01 feet) and 
record information on the ground-water sampling log, leave water 
I evel i ndi cat or probe i n the moni tori ng wel I . 

10. Non-dedi cat ed and dedi cat ed system - Connect the di scharge 
I i ne from the pump to a f I ow-through eel I . A "T" connect i on i s 
needed pri or to the f I ow eel I to al I ow for the col I ect i on of 
water for the t urbi di t y measurements. The di scharge I i ne from 
the f I ow-through eel I must be di rect ed to a cont ai ner to cont ai n 
the purge water during the purging and sampling of the monitoring 
wel I. 

11. Non-dedi cat ed and dedi cat ed system - St art pumpi ng the wel I 
at a low flow rate (0.2 to 0.5 I iter per minute) and slowly 
i ncrease the speed. Check water I evel . Mai nt ai n a steady f I ow 
rate while mai ntai ni ng a drawdown of less than 0.33 feet (Puls 
and Barcel ona, 1996). If drawdown i s great er than 0. 33 feet 
I ower the f I ow rate. 0. 33 feet i s a goal to hel p gui de wi t h the 
f I ow rate adj ust ment. I t shoul d be noted that t hi s goal may be 
di ff i cul t to achi eve under some ci rcumst ances due to geol ogi c 
het erogenei ti es wi t hi n the screened i nt erval , and may requi re 
adj ust ment based on si t e-speci f i c condi ti ans and personal 
experi ence (Pul s and Barcel ona, 1996). 

12. Non-dedicated and dedicated system - Measure the discharge 
rate of the pump with a graduated cyl i nder and a st op watch. 
~so, measure the water level and record both flow rate and water 
I evel on the groundwater sampl i ng I og. Conti nue purgi ng, moni tor 
and record water level and pump rate every three to five mi nut es 
duri ng purgi ng. Pumpi ng rat es shoul d be kept at mi ni mal f I ow to 
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ensure mi ni mal drawdown i n the moni tori ng wel I . 

13. Non-dedi cat ed and dedi cat ed system - Duri ng the purgi ng, a 
minimum of one tubing volume (including the volume of water in 
the pump and f I ow eel I ) must be purged pri or to recordi ng the 
wat er-qual i t y i ndi cat or parameters. Then moni tor and record the 
wat er-qual i t y i ndi cat or parameters every three to f i ve mi nut es. 
The water-quality i ndi cater field parameters are turbidity, 
di ssol ved oxygen, speci f i c el ect ri cal conductance, pH, redox-
pot ent i al and temperature. Oxi dat i on-reduct i on potent i al may not 
al ways be an appropri ate st abi I i zat ion parameter, and wi I I depend 
on si t e-speci f i c condi ti ans. However, readi ngs shoul d be 
recorded because of its value as a double check for oxidizing 
condi ti ans. Al so, for the f i nal di ssol ved oxygen measurement, i f 
the readi ngs are I ess than 1 mi I I i gram per I i t er, i t shoul d be 
col I ect ed and anal yze wi t h t he spect rophot omet ri c met hod (Wi I de 
et al., 1998 Wi I kin et al., 2001 ), col ori metric or Winkler 
t i t rat i on (Wi I ki n et al . , 2001 ). The st abi I i zat i on cri t eri on i s 
based on three successive readings of the water quality field 
parameters; the fol I owi ng are the cri t eri a whi ch must be used: 

Parameter Stabilization Criteria Reference 

pH ± 0. 1 pH units Pul s and Barcelona, 1996; 
Wi I de et al., 

Specific electrical ± 3% FS/ cm Pul s and Barcelona, 1996 
conductance (SEC) 

oxi dati on-reduction ± 10 mi I Ii volts Pul s and Barcelona 1996 
potential (ORP) 

t urbi di t y ± 10 % NTUs (when Pul s and Barcelona, 1996 
t urbi di t y is greater than Wi I de et al., 1998 
10 NTUs) 

dissolved oxygen ± 0. 3 mi 11 i grams per Ii t er Wi I de et al., 1998 

Once the criteria have been successfully met indicating that the 
water qual i t y i ndi cat or parameters have st abi I i zed, then sampl e 
collection can take pl ace. 

14. If a st abi I i zed drawdown i n the wel I can' t be mai nt ai ned at 
0. 33 feet and the water I evel i s approachi ng the top of the 
screened i nt erval , reduce the f I ow rate or turn the pump off (for 
15 minutes) and allow for recovery. It should be noted whether 
or not the pump has a check valve. A check val ve i s requi red if 
the pump i s shut off. Under no ci rcumst ances shoul d the wel I be 
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pumped dry. Begin pumping at a I ower f I ow rate, if the water 
draws-down to the top of the screened i nt erval agai n turn pump 
off and al I ow for recovery. If two t ubi ng vol umes (i ncl udi ng the 
volume of water in the pump and flow eel I) have been removed 
during purging then sampling can proceed next time the pump is 
turned on. Thi s i nf ormat i on shoul d be noted i n the f i el d 
notebook or ground-water sampling log with a recommendation for a 
di ff erent purgi ng and sampl i ng procedure. 

15. Non-dedi cat ed and dedi cat ed syst em - Mai nt ai n t he same 
pumping rate or reduce slightly for sampling (0.2 to 0.5 I iter 
per mi nut e) i n order to mi ni mi ze di st urbance of the water col umn. 
Samples should be collected directly from the discharge port of 
t he pump t ubi ng pri or to passi ng through the f I ow-through eel I . 
Di sconnect the pump' s t ubi ng from the f I ow-t hrough-cel I so that 
the sampl es are col I ect ed from the pump' s di scharge t ubi ng. For 
samples collected for dissolved gases or Volatile Organic 
Compounds (VOCs) anal yses, the pump' s t ubi ng needs to be 
compl et el y f ul I of ground water to prevent the ground water from 
bei ng aerated as the ground water f I ows through the t ubi ng. The 
sequence of the samples is i mmat eri al uni ess f i It ered (dissolved) 
samples are collected and they must be collected last (Puls and 
Barcelona, 1996). Al I sample containers should be f i 11 ed with 
mi ni mal t urbul ence by al I owi ng the ground water to f I ow from the 
t ubi ng gent I y down the i nsi de of the cont ai ner. When f i I I i ng the 
VOC sampl es a meni scus must be farmed over the mouth of the vi al 
to eliminate the formation of air bubbles and head space prior to 
cappi ng. I n the event that the ground water i s t urbi d, (great er 
then 10 NTUs), a f i It ered met al (dissolved) sample al so should be 
col I ected. 

I f f i I t ered met al sampl e i s to be col I ect ed, then an i n-1 i ne 
f i I t er i s f i t t ed at the end of the di scharge t ubi ng and the 
sampl e i s col I ect ed aft er the f i I t er. The i n-1 i ne f i I t er must be 
pre-ri nsed fol I owi ng manufacturer' s recommendat i ans and if there 
are no recommendat i ans for ri nsi ng, a mi ni mum of 0. 5 to 1 I it er 
of ground water from the moni tori ng wel I must pass through the 
f i I ter prior to sampling. 

16A. Non-dedi cat ed system - Remove the pump from the moni tori ng 
wel I . Decant ami nat e the pump and di spose of the t ubi ng i f i t i s 
non-dedi cat ed. 

168 Dedi cat ed system - Di sconnect the t ubi ng that ext ends from 
the plate at the wel I head (or cap) and discard after use. 
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17. Non-dedicated system - Before I ocki ng the monitoring wel I, 
measure and record the wel I depth (to 0. 1 feet ). 
Measure the tot al depth a second ti me to conf i rm i ni ti al 
measurement; measurement shoul d agree wi t hi n 0. 01 feet or re­
measure. 

18. Non-dedi cat ed and dedi cat ed syst em - Cl ose and I ock t he wel I . 

DECONTAMINATION PROCEDURES 

Decant ami nation procedures for the water I evel met er and the 
water gual ity field parameter sensors. 
The el ect roni c water I evel i ndi cat or probe/ st eel tape and the 
wat er-qual i t y f i el d parameter sensors wi I I be decant ami nat ed by 
the fol I owi ng procedures: 
1. The water I evel met er wi I I be hand washed wi th phosphate free 
detergent and a scrubber, then t horoughl y ri nsed wi th di st i I I ed 
water. 

2. Wat er qual i t y f i el d parameter sensors and f I ow-through eel I 
wi I I be ri nsed with di st i I I ed water bet ween sampl i ng I ocat i ans. 
No other decant ami nation procedures are necessary or recommended 
for these probes si nee they are sensi ti ve. Aft er the sampl i ng 
event, the f I ow eel I and sensors must be cl eaned and mai nt ai ned 
per the manufacturer' s requi rement s. 

Decant ami nation Procedure for the Sampl i ng Pump 

Upon completion of the ground water sample collection the 
sampl i ng pump must be proper! y decant ami nat ed bet ween moni tori ng 
wel I s. The pump and di scharge I i ne i ncl udi ng support cabl e and 
el ect ri cal wi res whi ch were i n cont act wi th the ground water i n 
t he wel I casi ng must be decant ami nat ed by t he fol I owi ng 
procedure: 

1. The out si de of the pump, t ubi ng, support cabl e and el ect ri cal 
wires must be pressured sprayed with soapy water, tap water and 
di st i I I ed water. Spray out si de of t ubi ng and pump unt i I water i s 
f I owi ng off of t ubi ng aft er each ri nse. Use bri st I e brush to 
hel p remove vi si bl e di rt and cont ami nant s. 
2.Place the sampling pump in a bucket or in a short PVC casing 
( 4-i n. di amet er) wi th one end capped. The pump pl aced i n t hi s 
devi ce must be compl et el y submerged i n the water. A smal I amount 
of phosphate free detergent must be added to the pot abl e water 
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(tap water). 
3. Remove the pump from the bucket or 4-i n. casi ng and scrub the 
out si de of the pump housi ng and cabl e. 
4. Pl ace pump and di scharge I i ne back i n the 4-i n. casi ng or 
bucket, st art pump and re-ci rcul ate t hi s soapy water for 2 
mi nut es (wash). 
5. Re-di rect di scharge I i ne to a 55-gal I on drum, cont i nue to add 
5 gal I ans of pot abl e water (tap wat er)or unt i I soapy water i s no 
I anger vi si bl e. 
6. Turn pump off and pl ace pump i nt o a second bucket or 4-i n. 
Casi ng whi ch cont ai ns tap water, cont i nue to add 5-gal I ans of tap 
water (rinse). 
7. Turn pump off and pl ace pump i nt o a t hi rd bucket or 4-i n. 
casi ng whi ch cont ai ns di st i I I ed/ dei oni zed water, cont i nue to add 
three to f i ve gal I ans of di st i I I ed/ dei oni zed water (f i nal ri nse ). 
8. If a hydrophobic contaminant is present (such as separate 
phase, hi gh I evel s of PCB' s, etc. ) An addi ti anal decon step, or 
steps, may be added. For exampl e, an organi c sol vent, such as 
reagent -grade i sopropanol al cool may be added as a f i rst 
sprayi ng/ bucket prior to the soapy water ri nse/ bucket. 

FIELD QUALITY CONTROL 

Qua I it y control (QC) sampl es must be col I ect ed to verify that 
sample collection and handling procedures were performed 
adequately and that they have not compromised the quality of the 
ground water samples. The appropriate EPA program guidance must 
be consulted in preparing the field QC sample requirements for 
the si t e-speci f i c Qual i t y Assurance Proj ect Pl an (QAPP). 

There are five primary areas of concern for quality assurance 
(QA) i n the col I ect ion of representative ground-water sampl es: 

1. Obt ai ni ng a ground-water sampl e that i s represent at i ve of 
the aqui fer or zone of i nt erest i n the aqui fer. 
Verification is based on the field log documenting that the 
f i el d wat er-qual i t y parameters st abi I i zed duri ng the purgi ng 
of the wel I , pri or to sampl e col I ect i on. 

2. Ensuri ng that the purgi ng and sampl i ng devi ces are made of 
mat eri al s, and ut i I i zed i n a manner, whi ch wi I I not i nt eract 
with or alter the analyses. 

3. Ensuri ng that resul ts generated by these procedures are 
reproduci bl e; therefore, the sampl i ng scheme should 
incorporate co-I ocat ed samples (duplicates). 

11 

EPAPAV0080894 



4. Prevent i ng cross-cont ami nat i on. Sampl i ng shoul d proceed 
from I east to most cont ami nat ed wel I s, if known. Fi el d 
equi pment bl anks shoul d be i ncorporat ed for al I sampl i ng and 
purgi ng equi pment, and decant ami nation of the equi pment i s 
therefore requi red. 

5. Proper! y preservi ng, packagi ng, and shi ppi ng sampl es. 

Al I f i el d qual it y control sampl es must be prepared the same as 
regul ar i nvest i gat i on sampl es wi t h regard to sampl e vol ume, 
cont ai ners, and preservat i on. The chai n of 
for the QC sampl es wi I I be i dent i cal to the 
sampl es. The fol I owi ng are qual i t y cont rol 
col I ect ed duri ng the sampl i ng event: 

Sample Type Frequency 

custody procedures 
field ground water 
samples which must be 

Field duplicates 1 per 20 samples 
Matrix spike 1 per 20 samples 
Matrix spike duplicate 1 per 20 samples 
Equi pment bl ank Per Regi anal requi rement s or 

Tri p blank (VOCs) 
Temperature blank 

pol i cy 
1 per sample cooler 
1 per sample cooler 

HEALTH AND SAFETY CONSIDERATIONS 

Dependi ng on the si t e-speci f i c cont ami nant s, vari ous protect i ve 
programs must be i mpl ement ed pri or to sampl i ng the f i rst wel I . 
The site Health and Safety Plan should be reviewed with specific 
emphasis placed on the protection program planned for the 
sampling tasks. &andard safe operating practices should be 
fol I owed, such as mi ni mi zi ng cont act wi th potent i al cont ami nant s 
in both the I iquid and vapor phase through the use of appropriate 
personal protect i ve equi pment. 

Dependi ng on the type of cont ami nant s expected or det ermi ned i n 
previ ous sampl i ng efforts, the fol I owi ng safe work pract i ces wi I I 
be empl oyed: 

Part i cul ate or met al s cont ami nant s 
1. Avoid ski n cont act with, and i nci dent al i ngest ion of, purge 

water. 
2. Use protective gloves and splash protection. 

Volatile organic contaminants 
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1. Avoi d breat hi ng canst i t uent s vent i ng from wel I . 
2. Pre-survey the wel I head space wi th an appropri ate devi ce as 

speci f i ed i n the Si t e Heal th and Safety Pl an. 
3. If moni tori ng resul ts i ndi cat e el evat ed organi c 

canst i t uent s, sampl i ng act i vi t i es may be conduct ed i n I evel 
C protect i on. At a mi ni mum, ski n protect i on wi I I be afforded 
by di sposabl e protect i ve cl ot hi ng, such as Tyvek®. 

General , common pract i ces shoul d i ncl ude avoi di ng ski n cont act 
with water from preserved sampl e bot t I es, as t hi s water wi I I have 
pH I ess than 2 or great er than 10. Al so, when f i I I i ng pre-
aci di f i ed VOA bot t I es, hydrochl ori c aci d fumes may be rel eased 
and shoul d not be i nhal ed. 

POST-SAMPLING ACTIVITIES 

Several act i vi ti es need to be compl et ed and documented once 
ground-water sampl i ng has been compl et ed. These act i vi ti es 
i ncl ude, but are not I i mi t ed to: 

1. Ensure that al I f i el d equi pment has been decant ami nat ed and 
returned to proper storage I ocat i on. Once the i ndi vi dual 
f i el d equi pment has been decant ami nat ed, tag i t wi th date of 
cl eani ng, si t e name, and name of i ndi vi dual responsi bl e. 

2. Al I sampl e paperwork shoul d be processed, i ncl udi ng copi es 
provided to the Regi anal Laboratory, Sampl e Management 
Off i ce, or other appropri ate sampl e handl i ng and t racki ng 
f aci I it y. 

3. Al I field data should be complied for site records. 
4. Al I anal yt i cal data when processed by the anal yt i cal 

I aborat ory, should be veri f i ed agai nst f i el d sheets to 
ensure al I data has been returned to sampl er. 
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SAMPLING CHECKLIST 

Wei I I dent i f i cat i on: -----------
Map of Si t e I ncl uded: Y or N 
Wei I s Cl early I dent if i ed w/ Roads: Y or N 
Wei I Construction Di agram Attached: Y or N 

Wei I Construction: 

Di amet er of Borehol e: ---- Diameter of Casing: ____ _ 
Casing Material: _____ _ Screen Mat eri al : -------
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Screen Length:~~~~~~- Total Depth:~~~~~~-

Approximate Depth to Water:~~~~~~ 
Maxi mum Wei I Development Pumping Rate:~~~~~~~~­
Date of Last Wei I Development:~~~~~~ 

Previous Sampling Information: 

Was the Wei I Sampled Previously: Y 
(If Sampl ed, Fi I I Out Tabl e Bel ow) 

or 

Table of Previous Sampling 

Previously Number of Maxi mum 

N 

I nformati on 

Notes (i ncl ude 
..... 

~r Sampl ed Ti mes Sampl ed Concent rat i on previous pu 

Ground-Water Sampling Log 

Site Name: Wei I #: Date: 

Wei I Depth( Ft -BTOC 1 ): Screen Interval (Ft ): 

Wei I Di a. : Casi ng Material : Sa mp I i ng Devi ce: 

Pump pl acement(Ft from TOC2 ): 

Measu ri ng Poi nt: Water I evel (stati c)(Ft ): 
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Water I evel (pumpi ng)(Ft ): Pump rate(Li t er/ mi n): 

Sampl i ng Personnel : 

Other info: (such as sample numbers, weather conditions and field notes) 

Water Quality Indicator Parameters 

Time Pumping Water 
rates I evel 
(LI mi n) (ft) 

Type of Sample collected: 

1-casing volume was: 

Total vol ume purged prior 
to sampl e col I ecti on: 

1BTOC-Bel ow Top of Casi ng 
2TOC-Top of Casi ng 

DO 
(mg/ I) 

3Speci fi c el ectri cal conductance 

ORP Turb. 
(mv) (NTU) 
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SEC 3 pH Temp. Volume 
(FS/ cm) (Co) pumped 

(L) 

St abi I i zat i on Cri t eri a 
DO ± 0. 3 mg/ I 
Turb. 
SEC 
ORP 
pH 

± 
± 
± 
± 

10% 
3% 
10 mv 
0. 1 uni t 
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